
FIELD OF THE INVENTION 
• nuonre.a.es.oantapl^.eb— We access device used in 

: jr:=-— 

5 withdrawal of fluids from the body. 

BACKGROUND OF THE INVENTION 

6 W established by a variety of temporary and 

, pc— ^-^.M.«*«- mdtatoabloodv e S se,W h ,.e 

&L3 often for the lifetime of the patient. 

« , «w extracorporeal treatment regimens, a variety ot 

%4 Forhemodialysrsandotherextracorpo Priorme dical 

16 transcutaneous catheters compnse a smglecath ^^i.^ 

• a nroxima i end which extends through the skin 

17 inu-dwelling manner and a proximal 

M ^^^^^^^ BecauS e„«s,a 



5 
6 
7 



&9 



. u fmm the oort In cases where locally 

, smalldUplacementoftheneed^cancauserttobepuHedfrommepo 

Both the — nsand — 

8 syst e msp e m „o„ lyltal « H ooa fl ow rat e, — - 

8 systems pei in-dwelling catheters. In 

, 9 fl „w,a.es re sul«fro ra *e g e n e ra U yS ma 1 nu m =ndia m e t er S ava, 1 a b .e,n.nawe g 

£ ■ 

ft| 4 hemofiltration, and apheresis. 

P , tnfthe catheter or cannula which is connected to or 

t\« The subcutaneous placement of the catheter 0 

! 6 impl a nt e d w i , taft e^ve S se 1 a ndta ou gh , t o tll ee Xtem aU— 

elnp.e.cathe.s - — — , a(m 

„ The bends however, are also subject to kinlung and Cher 

21 connecting catheters and cannulas. The bends, ho 



22 problems. 



2 



„ ^^•- ,, ^■*^--^•--- , •- a - , -• ,,,,,,, ' 

V u f u: r u the fluids will travel, is uic 

i|0 passagewaysteoughwh,*. ^ ^ ^ pressuIe 

16 passageway retarding the fluid no 

17 in the port. pr eta i discloses access ports having 

• f n q Patents to William Ensmmger, et al., 

18 A series of U.S. Patents Qr 

23 chers^coonf.gurationswtacharerefe 



eMra „ yre£ ,„ i ,e th a t ,heacoe S sd CTi oe b epa S se d , to ou g h te vaWe iK e. f ( i .e..*e 
1 however, generally require 

, c„rh valves also present a significant risk oi ran 

5 circulation. Such valves aisop OP the access device as it is 

6 , — — ^Z^^ 

7 ^—d 8raWe " 8 

1° — " — A self-sealing 

93 eachshe, V********""*"***""" ^ be n d in the shell 

¥ -ii in line with the outlet tuoe. v 

§ 5 ^.heaeeessneedUs^beinsaovanceo.oapcntwne.e. 

^ catheter The shells include a carbon insert o, liner to create 

16 walls of the attached catheter. ^ ^ ^ 

• enrface over most ot tne sneu & 

. fM for example a. tt.eouUeth.be, can be Utamum. 
„ Theremainingin.enors.rface.forexamp ^ 

A problem with the Ensminger and Melsky devices is that the entry p 
W ' ,, .^eskinsurfacctbroughwhichtheaceessdeviceis 

» — atasub— ,ere,a— — th e access device guess 

22 mrroduced. Such angled access retires that *e pers ^ 



4 



♦ • 



5 By penetrating m eneedle»s<ra-^». 

* -- - ° t,he ° lite ^ „ impto ,able, sub— single 

,» access device for hemodialyses and other drug 
8 or multi-port vascular access 

*— * '* P ! tosin8 .ouee—emhod^multipleportsare 
k3 provided. ThemulUpleportsaHowforexte ^ 

% ma.otherembodimem.asiugleport.sprov. . ^ a ^ conical or ftroe , shaped 
17 ^hegeueraUyparaUenomes.mssu _ ^ ^ ^ ^ 

21 This configuration also pcrmtts access by 



22 outlet. 



5 



5 



2 ^a^nsdef^ap,-,, ^^^^ 

% Th e present invention also provxdes a separ 

-C 11 r t w- insertine a hollow needle into one 01 

% 4 said needle and into said port, removi g 

! ! — — — — 

16 The individual ports may tis desired that one port be used 

„ fc-- .* — ^ — — * 'ifaportandisfuAer 

21 ^.^^^^^.j^..,...-. 



f 

m 

"4L 
I 



6 



1 

2 



HG. Hs a cross sw. 

2 cnnrt according to 

HG. 2 is another cros 

tb e P resentinvention; t0 the pr esent invention; 

, „t view of an access port acco nort according to the 

F1 °' 3is ' 

nG . 4 is a perspective 

7 -1 ac cess port according to 

i6 



4 

5 

6 

7 



»2 



16 ^ 

" DESCRIPTION ^ EXEMPLARY ^^^^^ implantable 
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18 \ • c views of the exemplary a fusing 

2l member 25 m ^ . 0 xhe housing 25 is construe . nroved anatomical 

23 metallicmatenaMuch P> 



1 placement over curved or irregular sections of the fascia musculature. Flexibility, in this sense, 

2 is not easily definable since many factors, such as patient anatomical profile data, patient 

3 comfort, doctor preference, etc., will go in to determining how flexible the housing 25 should be. 

4 Thus, the present invention recognizes that the flexibility spectrum is rather large, and may be 
^ 5 determined on a patient-by-patient basis, or may comprise flexibility standards based, on, for 




6 example, patien&profile data, average patient profile data, etc., and the present invention is 

7 intended to coverWl such alternatives. The housing 25 and ports 3a, 3b and 3c have circular 



8 openings 5a, 5b and 5c, defining fluid chambers 15a, 15b and 15c. The chambers are sealed by 

9 the housing 25, and self-sealing septum members 20a, 20b and 20c, arranged in the circular 

^ \ 

iglO openings. PreferablyUhe septum is constructed of silicone or similar elastomeric material, or 

>d 1 rubber. For hemodialysis applications, the septum can have a durometer ranging from 30-55, 

% \ 

|l|12 since it is understood that the septum must withstand several large-diameter insertions while still 

1313 maintaining fully sealed! integrity. 
| \ 

|li4 The circular openings 5a, 5b and 5c in ports 3a, 3b and 3c are generally parallel to the 

m 

p5 skin's surface allowing for substantially vertical penetration of a needle 35 or catheter 30. The 

16 fluid chambers 15a, 15b and 15c are. generally conical or funnel-shaped and extend at an angle in 

1 7 relation to the circular openings. Such configuration assists in providing better flow 

1 8 characteristics, easy access to each port and enables a low-profile shape. 

19 The funnel sections 18a, 18b and 18c taper (narrow) in diameter as they approach 

20 integrated outlet passageways 19a, 19b and 19c respectively. In the exemplary embodiment, 

21 integrated outlet passageways 19a, 19b and 19c connect to single outlet tube 2, which delivers 

22 fluid out of the chambers 15a, 15b, and 15c and integrated passageways 19a, 19b and 19c to a 

23 predetermined location, via stem and attached catheter (not shown), as is understood in the art. 
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1 force against the septum, thereby holding the septum in place. Circular wound or clock springs 

2 21a, 21b and 21c are arranged in the upper portion of chambers 15a, 15b and 15c, respectively, 

3 positioned around the periphery and below the circular openings 5a, 5b and 5c of each port. 

4 Such springs are configured so as to apply continuous hoop pressure over the life of the access 

5 device and in conjunction with the flanges, further retain the septum in the port opening. The 

6 springs 21a, 21b and 21c are preferably formed of titanium, stainless steel, ceramic, and/or other 

7 biocompatible material. 

8 As best seen in FIGS. 6 and 8, septum 20 is preferably formed of silicon or other semi- 

■ q 9 permeable materials that permit ingress and egress of needles to deliver fluid to the chambers. 

IB 

£10 In the exemplary embodiment, septums 20, and 20a, 20b and 20c as shown in the drawings, are 

1 formed with a generally circular shape, and, may include a nipple or other identification feature 

KI12 incorporated on the upper generally concave surfaces 21 thereof to distinguish one from the 

Ol3 other. A nipple or similar raised feature may be advantageous for visual and/or tactile location 

1-14 and identification of each port of the access device 10, but is not necessary for the present 
I" 

t"'15 invention. In an alternative embodiment, concave surfaces 21 may have an indented or recessed 

16 identification feature, where a protruding feature is undesirable. The septums 20, and 20a, 20b 

17 and 20c are preferably formed with tongue and groove portions 23, which mate with flanges 

18 13am 13b and 13c located at the top edges of the circular openings 5a, 5b and 5c of the ports 

19 34a, 3b and 3c. The lower portion 24 of the septums 20, 20a, 20b and 20c are sized so as to be 

20 held securely against the inner surfaces of clock springs 21a, 21b and 21c. 

21 Referring now to Figs. 9-1 1, a first exemplary method of use of the hemodialysis port of 

22 the present invention is depicted. In Fig. 9, and assuming that the port 10 has been properly 

23 inserted into a patient, as is understood by one skilled in the art, a needle 50 and sheath 52 are 
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1 inserted into one of the chambers, e.g., 8C, through the skin. In Fig. 10, the needle 50 is 

2 removed leaving only the sheath 52 remaining in the chamber of the device 10. In Fig. 1 1, a 

3 cannula or obturator 54 is inserted into the sheath. The obturator may comprise a hub section 56 

4 and may further include an ingress/egress port 58 to draw bodily fluids from within the chamber 

5 8C or to insert medicament into said chamber. Generally, in the hemodialysis art, port 58 will be 

6 utilized to draw blood through the device so that the blood may be taken to a hemodialysis 

7 machine for processing. The blood can likewise be returned to the device and eventually to the 

8 body via port 58. The obturator provides consistent blood flow during the hemodialysis process, 
p 9 After the hemodialysis process, the obturator and sheath may be removed (not shown) and the 

%! 

:™10 process repeated as required for hemodialysis. One advantage of the process of Figs. 9-11 is the 

^1 1 use of technology that is well known to those in the diagnostics/interventional cardiology art, i.e., 

in 

M 2 the use of a needle, sheath, and cannula/obturator device. 

^1 

=i 

^13 Figs. 12-16 depict a second exemplary method of use of the hemodialysis port of the 

is" 1 * 

||]14 present invention. As with the previous exemplary method of use of Figs. 9-11, the port 10 is 

fc'jlS implanted into a region, for example, just below the breast. In typical applications, two ports are 

16 implanted on either side of the body. For hemodialysis applications, the ports are connected to 

17 the aorta for inflow and outflow to the dialysis equipment. In Fig. 12, a needle 60 (e.g., Huber 

18 needle) is inserted through the septum of the port assembly, as shown. In Fig. 13 a guidewire 62 

19 is inserted through the needle 60 into the port assembly. In Fig. 14, the needle 60 is removed, 

20 leaving only the guidewire in the port assembly as a reference point. Fig. 15 depicts insertion of 

21 an introducer 64 over the guidewire, through the skin and into the septum. As is understood by 

22 those skilled in the art, the introducing cannula 64 is sufficient rigid axially to be inserted 

23 through the skin and into the port through the septum. The introducer may comprise a hub 66 for 
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application of a dilator. Fig. 16 depicts the hub 66 to remove exposing an opening 70 for 
insertion of a dilator. Fig. 16 also depicts an ingress/egress port 68, which operates similar to 
port 58 shown in Fig. 11. Once the dialysis process is over the introducing cannula 64 and 
guide wire 62 may be removed. 

Thus, it is apparent that there has been provided an implantable multiple port vascular 
access device that satisfies the objectives set forth herein. Those skilled in the art will recognize 
that the present invention is subject to modification and/or alterations, all of which are deemed 
within the scope of the present invention, as defined in the appending claims. 



12 



